Abstract. Radioactive materials which are released into streams on the Savannah River Site (SRS) eventually flow into the Savannah River. Tritium, 9°Sr, 137Cs, and 239pu account for the majority of the radiation dose received by users of the Savannah River. This paper focuses on the dose uncertainties originating from variability in parameters describing the transport and uptake of these nuclides. Parameter sensitivity has also been determined for each liquid pathway exposure model. The models used here to estimate radiation dose to an exposed individual provide a range of possible dose estimates that span approximately one order of magnitude. A pathway analysis reveals that aquatic food and water consumption account for more than 95% of the total dose to an individual.
Introduction
Radioactive materials which are released into streams on the Savannah River Site (SRS) eventually flow into the Savannah River. These radionuclides are transported down the river with the potential to expose Savannah River users to radiation. Exposure pathways include ingestion of contaminated water and aquatic food (fish or invertebrates) and external exposure from swimming, boating, and shoreline usage. Irrigation of crops presents an additional exposure pathway; however, there is no known usage of the Savannah River for large-scale irrigation (Hamby, 1992a) .
Historically, four radionuclides have accounted for over 99% of the radiation dose received by users of the Savannah River from exposure to chronic aqueous releases of radioactive materials (WSRC, 1989; WSRC, 1990; WSRC, 1991) . Since these four radionuclides dominate the liquid effluent dose, the uncertainty analysis performed in this work will focus on the uncertainties associated with parameter values describing their environmental transport and uptake. The 1992 operating year has been chosen for this analysis since it is representative of annual aqueous releases expected from future operations at the SRS.
Ideally, the dosimetric impact to Savannah River users would be estimated using measured radionuclide concentrations. However, only tritium and trace amounts of Sr-90 and Cs-137 are detected in the river water. For released materials that have river concentrations too low to detect, the radiation dose is calculated using mathematical models similar to the models developed by the United States Nuclear Regulatory Commission (USNRC, 1977) . Estimation of the offsite dose is essential to ensuring compliance with appropriate exposure guidelines and dose limits set by the Department of Energy and the Environmental Protection Agency.
This work will quantify the uncertainty associated with the dose estimates calculated for radionuclides that dominate the offsite liquid pathway dose. The dose equivalent will be estimated using models for determining radiation dose resulting from chronic exposure to liquid radioactive effluents. Based on current literature, mbdel parameters will be assigned a range and distribution of possible values. Then, using Latin hypercube techniques, dose calculations will be performed to provide a distribution of dose estimates. Using this information, conclusions may be drawn as to the uncertainty of the deterministic dose estimates resulting from parameter variability and uncertainty.
In addition to providing information on the uncertainty of model predictions, analysis of the results will allow for the determination of model sensitivity to each input parameter. Identification of the most sensitive model parameters provides information on the relative importance of that parameter to the estimation of radiation dose.
Materials and Methods

MODEL FOR THE AQUEOUS PATHWAY DOSE ESTIMATES
Mathematical models are used to calculate the radiation dose to a hypothetical individual from chronic liquid releases. Radionuclide concentrations in the Savannah River are estimated by a transport model which assumes a continuous and constant release over a one-year period. Dose estimates are generated for an individual assumed to reside on the shore of the Savannah River at a location downstream where complete mixing occurs, and to consume contaminated fish and untreated river water. This individual is also assumed to be engaged in shoreline recreational activities as well as swimming and boating on the Savannah River during the course of the release year.
The pathway models utilized in this study are presented in Table I . The models are based on those published in the USNRC's Regulatory Guide 1.109 (1977) and introduced in publications by Oak Ridge National Laboratory (Simpson and McGill, 1977) . Parameter definitions are given in Table II. 
